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Abstract | Toxoplasma gondii and Neospora caninum are intracellular protozoan parasites that are distributed worldwide
and of major economic importance in the livestock industry especially sheep and goats. Sheep and goats are thought
to be biological indicators of environmental contamination with 7" gondii and N. caninum oocysts. In addition, in
developing countries such as Egypt, where sheep and goat meat is commonly consumed, 7. gondii and N. caninum
infection in small ruminants may also affect public health risks. So that we estimate the prevalence of 7. gondii and
N. caninum infections in Egyptian small ruminants, by using enzyme-linked immunosorbent assay (ELISA) to assess
the seroprevalence in 92 sheep and 92 goats from four districts in Luxor governorate (Al-Qurnah, Armant, At-Tod,
Esna). A total of 92 sheep were sampled, of which 37 (40.2%) were positive for 1" gondii, six (6.5%) were positive
for N. caninum and four (4.3%) were positive for both. Out of 92 tested goats 32 (34.8%) were positive for 7. gondii.
However, N. caninum was not recorded in examined goats. The highest infection rate of 7 gondii for sheep and goats
were in Esna (46.7%) and Armant (37.0%) respectively, while the highest result of N. caninum antibody for sheep
were at Al-Qurnah (9.4%). Our study also recorded 62.5% from the aborted ewes and 62.8% from the aborted does
were seropositive for anti-7 gondii antibody. Moreover, the result of anti-IV. caninum antibody in aborted ewes was
8.3%. Significant differences (p value<0.0001) were observed among previously aborted females when evaluated as
risk factors for 7" gondii infection in both ewes and does. Overall, our study was considered as an initial survey on
toxoplasmosis and neosporosis in Luxor governorate also the results of this study showed a broad distribution for both
protozoa in evaluated sheep and goat flocks.
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INTRODUCTION

Toxoplasmosis and neosporosis are protozoan diseases
that are distributed globally and responsible for great
economic losses in farm animals (Sanchez-Sanchez et al.,
2018). Toxoplasmosis is a cosmopolitan zoonotic disease
caused by a protozoan parasite, Toxoplasma gondii (1!
gondii) and it is of great concern for both animals and

public health (Hill et al., 2005). The protozoan parasite
Neospora caninum (N. caninum) is a Toxoplasma-like
organism and the causative agent of neosporosis in animals.
Subsequently, 7" gondii and N. caninum are closely related
apicomplexan parasites, sharing many morphological and
biological features, (Sinchez-Sinchez et al., 2018) and are
associated with reproductive problems in livestock (De

Barros et al., 2020).
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Domestic cats and other felids are definitive hosts of 7.
gondii, a large variety of mammals and birds that serve as
intermediate hosts (Dubey, 1996). Sheep and goats are
considered the highest susceptible herbivorous animals
for infections with 7" gondii (Stelzer et al., 2019) causing
significant reproductive disorders such as embryonic death
and resorption, fetal death and mummification, abortion,
stillbirth, and weakness in newborn animals (Dubey, 2009;
Hill etal.,2005).Dogs act as definitive hosts for V. caninum.
'That protozoan is a major pathogen for neosporosis in cattle
and it occasionally causes clinical infections in horses, goats,
sheep, and deer (Dubey, 2003). Although neosporosis is a
major cause of abortion in cattle worldwide (Dubey et al.,
2007) abortion and neonatal mortality associated with V.
caninum were reported in sheep and goats (Dubey, 2003;
Dubey and Schares, 2011; Porto et al., 2016). The presence
of canids and felids together with small ruminants in the
pastures, pens, and barns act as potential epidemiological
factors for these protozoa infections (Mainar et al., 1996;

Ferreira et al., 2016; Udonsom et al., 2020).

In Egypt,small ruminants represent the second major source
of red meat for consumers and lambs and kids are fattened
for special religious and social occasions (Ministry of
Agriculture and Land Reclamation in Egypt; FAO, 2003).
In 2019, Egypt owned about 5.13 and 3.46 million heads
of sheep and goats respectively, based on the FAOSTAT
database (www.fao.org/faostat/en/#data/QA). Animals
are raised under an extensive system, in which animals are
reared in herds/flocks and kept grazing natural pastures or
raised under an intensive farming system for production of
fattened lambs/kids or reared under semi-intensive farms
(Ministry of Agriculture and Land Reclamation in Egypt;
FAO, 2003; Galal, 2007). In the former semi-intensive
farming system, small ruminants (sheep and/or goats) are
reared with large ruminants (cattle and/or buffalo) together
with domestic poultry (FAO, 2017). This is the most
common system for the traditional Egyptian small-scale
farmers and is widely scattered throughout the country.
Usually, in these small farms in the farmers’ houses animals
are contacted with dogs and cats resulting in a high risk for
occurrence of toxoplasmosis and/or neosporosis between
individual animals in that farm.

For the development of an effective control strategy for
toxoplasmosis and neosporosis, serological screening
and knowledge on risk factors for infection are required
(Dubey and Schares, 2011; Guido et al., 2016; Stelzer et
al., 2019). Numerous serological evaluations include the
indirect fluorescent antibody test (IFAT), enzyme-linked
immunosorbent assay (ELISA), modified agglutination
test (MAT), latex agglutination test (LAT), and indirect
hemagglutination (IHA) are commonly used for the
serologic prevalence of toxoplasmosis in sheep (Dubey,
2009). Several serologic techniques can be used to identify V.

caninum antibodies involving several ELISAs, the Neospora
agglutination test (NAT) and the indirect fluorescent
antibody test (IFAT) (Dubey, 2003). Currently, enzyme-
linked assays are used to diagnose toxoplasmosis, the most
common of which is the enzyme-linked immunosorbent
assay (ELISA) (Ferra et al., 2020). Moreover, ELISA
represents the technique of choice for high-throughput
screening for N. caninum infection (Guido et al., 2016).

Up to date regarding the southern regional area in Egypt,
a little is known about the seroprevalence of toxoplasmosis
among small ruminants. Furthermore, the occurrence
of N. caninum infection among sheep and goats has not
been recorded in such southern Egyptian governorates.
Therefore, this work aimed to investigate the presence of
N. caninum and T. gondii infections in abortive cases in
small ruminants using the ELISA technique from different
farms in the Luxor governorate.

MATERIALS AND METHODS

FARMS AND ANIMALS

A total number of 184 heads of small ruminants were
investigated in this study during the period from January
2019 to January 2020. Sheep (n=92) and goats (n=92)
were sampled from 25 farms located in four different
districts namely, Al-Qurnah, Armant, At-Tod, and Esna
in Luxor governorate in southern Egypt (Figure 1). These
animals were aged from 1 over 3 years (mixed age) and
included both sexes. The samples were obtained randomly
from all the visited farms (smallholder and intensive farms)
with a special recording of numbers of ewes and does that
suffered from previous abortion. The detailed information
of the various groups of tested animals according to their
species, ages and sexes is shown in Table 1.

BLOOD SAMPLING

Blood samples were collected from sheep (n=92) and goats
(n=92) for the serological investigations of 7. gondii and
N. caninum. About 5ml blood was collected via jugular
venipuncture under aseptic conditions (Bassert and
McCurnin, 2013), then transferred to plain vacutainer
tubes and centrifuged for 15 min at 3000 rpm at room
temperature for separation of serum. Collected sera were
stored at -20°C until tested.

DETECTION OF T GONDITAND N. CANINIUM ANTIBODIES
BY ELISA

Sheep (n=92) and goats (n=92) from different farms
in Luxor were serologically investigated for infection
by T. gondii or N. caninum or both protozoa via indirect
ELISA assay, using commercial ELISA kits. All 184
serum samples were tested for the presence of anti-7
gondii antibodies and anti-N. caninum antibodies by using
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ID Screen Toxoplasmosis Indirect Multispecies kit (ID.
vet, rue Louis Pasteur, Grabels- France) and ID Screen
Neospora caninum Indirect kit (ID.vet, rue Louis Pasteur,
Grabels- France), respectively. Steps for ELISA protocol
were done according to the manufacturer’s instructions.
The optical density (OD) was measured at 450 nm. The

S/P percentage of each sample was calculated as follows:

0D sample — ODnc

S/P =
/ 0ODpc — O0Dnc

% 100

ODnc: mean OD value of negative control, ODpc: mean
OD of positive control, and samples with an S/P value >
50% were considered positive.
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Figure 1: Map of Luxor, Egypt showing the geographic
location of four different districts (Al-Qurnah, Armant,
At-Tod, and Esna) visited for samples collection.

STATISTICAL ANALYSIS

'The infection rates of toxoplasmosis and neosporosis among
sheep and goats were determined by direct counting. The
significance of the differences in the incidence rates of the
different diseases and risk factors was determined with a
chi-square (y2) test. A P value of < 0.05 was considered
statistically significant. Odds ratios and the 95%confidence
intervals were calculated using www.vassarstats.net.

RESULTS AND DISCUSSION

Serum samples were collected from 184 animals (Sheep
and goats), in four districts in the Luxor governorate (Table
1, Figure 1). Out of 92 heads of sheep investigated here,
37 (40.2%) were positive for 717 gondii infection. While
the percentage of positivity for N. caninum infection was
very low as we identified only 6 (6.5%) positive cases from

the examined (92 heads) sheep. From 92 goats examined
here, 32 heads 32 (34.8%) were seropositive for 7. gondii.
Surprisingly, all examined goats were tested negative for V.
caninum infection (Table 2). The results showed that the
highest infection rate of 7 gondii for sheep was at Esna as
46.7% while in At-Tod district the infection rate was 33.3%
and was the lowest one . Notably, the highest result of V.
caninum antibody for sheep was at Al-Qurnah (9.4%), the
lowest result also recorded in At-Tod (3.7%) (Table 2). In
the case of goats, the highest seropositive result of 7. gondii
was at Armant 37% while Al-Qurnah and Esna districts
recorded the same low result as 33.3%. All serum sampled
from goats in the four districts showed (0) results against
N. caninum antibodies (Table 2). In our investigations,
samples were collected from both genders but limited
numbers of rams and bucks were available from the visited
farms. Indeed, two of the five rams tested positive for 7
gondii antibodies and one showed a positive reaction for V.
caninum antibodies, and two of the six bucks tested positive
for toxoplasmosis.

Out of 87 ewes and 86 does 48 and 43 females had a history
of abortion, respectively. The seroprevalence of 7. gondii
in aborted ewes was 62.5% (30 of 48). However, from 39
non-aborted ewes five cases (12.8%) were seropositive for
anti-7" gondii antibody (Table 3). Similarly, in aborted
does 62.8% (27 of 43) were positive for 7" gondii and only
three females were tested positive from 43 non-aborted
ones (Table 4). On the other hand, the infection rate of
N. caninum in aborted ewes (8.3%) was also higher than
that in non-aborted females (2.6%) (Table 5). While the

aborted does were not suffering from V. caninum infection.

An epidemiological study was conducted as risk factors
to establish the effect of age, sex, history of abortion and
farming system (individual/smallholding and intensive
farming system) on the prevalence of 7" gondii infections in
sheep. There were 37% (10 of 27) positive samples for the
age group <3 years, 41.5% (27 of 65) for age group >3 years.
The result obtained was subjected to a Chi-squared test.
The result showed that seroprevalence of 7. gondii antibody
in various age groups was statistically non-significant (p
value 0.68), odd ratio (OR) was (0. 82). Aborted ewes
62.5% compared with non-aborted ewes 12.8% (odd ratio
11.33, P value <0.0001). Other risk factors as sex and

farming system were statistically non-significant (Table 3).

The effect of age, sex, history of abortion and farming
system (individual/ smallholding and intensive farming
system) on the prevalence of 7" gondii infections in goats
were evaluated. In contrast to sheep, the seroprevalence in
goats was higher in young (<3 years) (45.5%) than in older
ones (31.4%). The result of aborted does and non-aborted

were 62.8% and 7%, respectively (OR 22.50, P value

<0.0001). Moreover, other risk factors comprising age, sex,
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Table 1: Localities, species, age and sex of tested animals.

Sample area

Al-Qurnah
Armant
At-Tod

Esna

Total

Farming system'

Individuals/smallholders
Individuals/smallholders
Intensive farms

Intensive farms

Sheep
Ewes®
30
17
25
15
87

Tested animals?

Goats

Rams Does?
2 14
1 26
2 32
- 14
5 86

Bucks

1
3
1

6

1

Total

47
45
62
30
184

'Farming system in the visited farms in Al-Qurnah, Armant, At-Tod, and Esna, comprised extensive farming system named as
individual or smallholder in which animals reared in small groups (1-10 heads), and intensive farming system in which animals
reared in large groups (50-hundred’s heads). 2All tested animals groups in our approach aged from 1-3 years and over 3 years (mixed
age). *From all of the visited farms in Al-Qurnah, Armant, At-Tod, and Esna, some females (ewes and does) were suffering from

previous abortion cases

Table 2: Infection rates of Toxoplasmosis and Neosporosis in small ruminants in some Luxor farms as determined by

ELISA.

Localities Farms ID!

Al-Qurnah  Q1-Q8
Armant Al-A4
At-Tod T1-T7
Esna E1-E6
Total 25

Sheep
No. tested No. positive (%)
T gondii
32 14 (43.9)
18 7 (38.9)
27 9 (33.3)
15 7 (46.7)
92 37 (40.2)

Occurrence of Toxoplasmosis and Neosporosis

N. caninum
3(94)
1(5.6)
1(3.7)
1(6.7)
6(6.5)

Goat

No. tested No. positive (%)

15
27
35
15
92

T gondii
5(33.3)
10 (37.0)
12 (34.1)
5(33.3)
32 (34.8)

N. caninum
0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)

'In all of the visited farms in Al-Qurnah, Armant, At-Tod, and Esna, sheep and goats were reared together in one group.

Table 3: Risk factors associated with 7" gondii infection among tested sheep.
No. positive (%)

Analyzed risk factor No. tested
Age

<3 years 27
>3 years 65
Sex

Male 5
Female 87
History of abortion

Aborted ewes 48
Non-aborted ewes 39
Farming system

Individuals/smallholders 52
Intensive farms 40

10 (37.0)
27 (41.5)

2 (40.0)
35 (40.2)

30 (62.5)
5(12.8)

20 (38.5)
17 (42.5)

OR (95% CI)*

0.82 (0.32-2.08)

0.99 (0.15-6.23)

11.33 (3.75-34.24)

1.1 (0.36-1.95)

P value?

0.68

<0.0001

0.69

'OR: odds ratio; CI: confidence interval; 2chi-square (32) test. A P value of < 0.05 considered statistically significant. * calculated
using www.vassarstats.net

and breeding system were statically non-significant (Table

4).

Risk factors associated with N. caninum infection among
tested sheep. In the present study, no significant risk factors
were recorded for V. caninum in sheep. Regarding to gender,

in Luxor farms, reveal that the examined sheep can be

infected with both toxoplasmosis and neosporosis diseases.
Indeed, we identified a mixed infection for both pathogens

there was a considerable correlation between ram and ewe
(20.0%, 5.7%) respectively (Table 5). On own investigation

in 4 individuals (3 ewes and 1 ram) among examined sheep.
Interestingly, two of the females had a previous history of
abortion (Table 6).
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Table 4: Risk factors associated with 7 gondii infection among tested goats.

Analyzed risk factor No. tested No. positive (%) OR (95% CI)' P-value’
Age

<3 years 2 10 (45.5) 1.81 (0.68-4.84) 0.22

>3 years 70 22 (31.4)

Sex

Male 6 2 (33.3) 0.93 (0.16-5.39) -
Female 86 30 (34.9)

History of abortion

lbeeel dlocs 43 27 (62.8) 22.50 (5.97-84.75) <0.0001
Non-aborted does 43 3(7%)

Farming system

Individuals/smallholders 42 15 (35.7) 1.07(0.45-2.55) 0.86
Intensive farms 50 17 (34.0)

'OR: odds ratio; CI: confidence interval; *chi-square (32) test. A P value of < 0.05 considered statistically significant. * calculated

using www.vassarstats.net

Table 5: Risk factors associated with N. caninum infection among tested sheep.

Analyzed risk factor No. tested No. positive (%) OR (95% CI)' P-value’
Age

<3 years 27 2(74) 1.22 (0.20-7.09) -
>3 years 65 4(6.2)

Sex

Male 5 1(20) 4.1 (0.38-43.86) =
Female 87 5(5.7)

History of abortion

Aborted ewes 48 4(8.3) 3.45 (0.37-32.25) -
Non-aborted ewes 39 1(2.6)

Farming system

Individuals/smallholders 52 4(7.7) 1.58 (0.27-9.11) -
Intensive farms 40 2(5.0)

'OR: odds ratio; Cl: confidence interval; *chi-square ()2) test. A P value of < 0.05 considered statistically significant. ' calculated

using www.vassarstats.net

Table 6: Mixed infection with both 7. gondii and N. caninum among tested sheep.

Tested sheep No. tested  No. mixed infected (%)
Ram 5 1 (20.0)
Aborted ewes 48 2(4.2)
Non-aborted ewes 39 1(2.6)
Total 92 4(43)

Age Region

<3 years Al-Qurnah

>3 years Al-Qurnah®- Armant® (1 head each region)
<3 years At-Tod

“Infected cases from the tested farms at Al-Qurnah and Armant were kept in groups with dogs (livestock guardian dogs) and some

stray cats.

Sheep and goats are widely distributed and consider the
main components of the agricultural sector in Egypt.
Moreover, they are the main sources of animal protein
and play a critical role in maintaining the food supplies
and economic security of Egypt and developing countries.
To date, few studies have investigated the serological

prevalence of 7" gondii and N. caninum infections among
sheep and goats in southern Egypt and this is the first
study in Luxor governorate. We demonstrated a higher
infection rate of toxoplasmosis than that of neosporosis. 7
gondii considers the primary parasite responsible for both
sheep and goat abortion. However, the economic, clinical,
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and epidemiological importance of V. caninum infection in
mentioned species remains uncertain (Dubey and Schares,

2011).

In the present study, the seroprevalence of 7. gondii in
sheep and goats was 40.2% and 34.8% by using ELISA,
respectively. We compared our results with previous
studies for the seroprevalence of 7. gondii infection in the
neighbor regions and some other governorates in Egypt.
In the closer area, our previous report in Qena governorate
showed the infection rates of toxoplasmosis in sheep
and goats as 56.8% and 48.2% using ELISA respectively
(Fereig et al., 2016a). These results were close to or little
higher than that reported in this study. However, in Assiut
governorate, the seroprevalence of 7. gondii was 86.0%
among tested sheep that was higher than we identified
and 87.7% in goats that was a markedly higher prevalence
than we recorded (Kuraa and Malek, 2016). In Al-fayium
governorate, the seroprevalence of toxoplasmosis in sheep
(98.4%) was extremely higher than that we identified here
and 41.7% in goats, which also was being higher than
that we recorded (Ghoneim et al., 2010). In Dakahlia
governorate, 62.0% from tested sheep and 50.6% from
tested goat were seropositive for 7 gondii by using ELISA
(Younis et al.,, 2015). In Cairo, the seroprevalence of T
gondii in sheep was 61.4% using ELISA (Hassanain et al.,
2011) and these results were considered higher than that
we investigated.

Observing the prevalence in sheep, 40.2% seropositive,
the prevalence rate among screened animals in our study,
was higher than that recorded in Sharkia governorate, as
18% using IHAT method (Awadallah, 2010). Moreover,
low results were observed in Cairo, Dakahlia, Sharkia, and
Giza governorates, with 12.0%, 27.0%, 17.1%, and 26.2
% infection rates, respectively (Al-Kappany et al., 2018).
Furthermore, using ELISA, 34.0 % was demonstrated as
seroprevalence of 7. gondii in sheep in Ismailia governorate
(El-Gawady et al., 2018). In the present study, the
seroprevalence of 7 gondii in goats was 34.8% by ELISA.
Our results were relatively higher than those reported in
different areas in Egypt 28.1% at Cairo by ELISA (Abd
El-Razik et al., 2018; Abbas et al., 2019), and 32.0% (EI-
Gawady et al., 2018). Our result was lower than another
finding in Egypt as in Dakahlia 50.6% (Younis et al.,
2015),59.0% and 54.0% (Al-Kappany et al.,2018) by using
ELISA and IFA, respectively and 43.0% documented at
Cairo, Giza, Kalubyia using ELISA (El-Fadalyetal.,2017).
Moreover 36.3%, 53.6% were recorded from Giza and
Sharkia, respectively by using ELISA (Abd El-Razik et al.,
2018). Such differences in the prevalence of toxoplasmosis
may be attributed to breeding condition, immune status,
the timing of infection, the genetic composition of the
host and the organism (Suzuki, 2002; Masala et al., 2003)
and diagnostic techniques, the ELISA test considers the

more suitable test in the diagnosis of toxoplasmosis in
ruminants (Younis et al., 2015). Our results revealed that
the 7 gondii parasite is widely spread due to they tend to
wander more freely in the urban area of Egypt than other
ruminants and thus have direct contact with domestic cat
faeces (Abdel-Rahman et al., 2012). The higher prevalence
rates of toxoplasmosis in ruminants in our study due to a
warm and moist environment leads to long viability of 7
gondii oocysts in environments and the presence of a stray
cat in our rural areas which increase contamination of the
environment with shedding oocysts.

Our result showed that 62.5% from aborted ewes were
ELISA positive for 7" gondii which is higher than that
previously reported results (53.3%,40.0%) as estimated by
LAT and PCR methods, respectively (Khater et al., 2013)
and 31.0% by IHA (Mahboub et al., 2013). Regarding to
gender in the present study, the infection rate by ELISA was
40.2% in ewes and 40.0% in rams which has no statistically
significant difference between infection rate and gender.
Other studies revealed a higher prevalence of 7. gondii in
females than in males that conducted in northern Egypt
(Selim et al., 2021). Moreover, many reports did not show
a significant correlation between males and females similar
to our findings (Kamani et al., 2010; Khamesipour et al.,
2014). The seroprevalence of 7. gondii was higher in does
(34.9%) than in bucks (33.3%) which has no statistically
significant difference, similar results reported by (Xu et al.,
2014). Regarding to aborted does in the present study, the
seroprevalence of 7. gondii was 62.8% higher than 35.4%
and 22.9% by using IHA-IgG and MAT-IgM, respectively
(Ramadan et al.,2007) and 17.1%by IHA-IgM (Mahboub
et al., 2013). Furthermore, our study was lower than other
reported in aborted does 80.0% by using DAT (Attia et
al., 2017).

N. caninum was first discovered and described in 1988, and
since then it was reported in many animal species worldwide
(Li et al., 2015). In the current study, the seroprevalence
of N. caninium in sheep was 6.5% by using ELISA, while
in goats not recorded. Our results reveal that Neospora
caninum is present in sheep more than in goat, similar to
previous studies (Liu et al., 2015). Not a lot of research has
been done on neosporosis in small ruminants in Egypt,
only one research performed in sheep in northern Egypt
(Selim et al., 2021) showed 8.6% using ELISA which is
higher than our result. To our knowledge, there is no data
available for prevalence of N. caninium in goats in Egypt.
Hence our study considers the first research in the southern
region of Egypt. On the other hand, there are some
research studies on neosporosis in other species reported
85%, 20.43% and 7.92% seroprevalence in humans, cattle
and rabbits, respectively using ELISA methods based on
surface antigen 1 of N. caninum (Nc SAG1t) (Ibrahim et
al., 2009). Furthermore 18.9% was detected in cattle by
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ELISA (Fereig et al., 2016b). On own survey in Luxor
farms, reveal that about 4.3% of total examined sheep
were infected with both N. caninum and T gondii (mixed
infection). Our results were relatively higher than those
reported in sheep 3.2% (Gharekhani et al., 2018), 1.35%
(Moreno et al., 2012). Our records were lower than those
recorded previously in sheep as 20% (Rossi et al., 2011).
During samples collection from different farms in Luxor
only a limited number from males was available. It was
interesting that, only one ram from tested five individuals
was positive reactor for both pathogens. From six bucks
tested here, two were positive reactors for toxoplasmosis
but no positive reactors were identified for neosporosis.
Our findings provided the first evidence of 7. gondii and
N. caninum infections in sheep and goats flocks in the
districts and villages of Luxor governorate and provided
some epidemiological data for the occurrence of such
cosmopolitan protozoa among small ruminants.

T. gondii and N. caninum consider zoonotic diseases as they
introduce infective oocysts to the environment. Humans
obtained toxoplasmosis via the eating of undercooked
meat and mutton (Dubey and Jones, 2008). Infection
with 7" gondii in humans looked like flu fatigue, while
immune depressed patients especially (AIDs patients)
are most vulnerable to infection complicated to headache,
encephalitis, convulsions, drowsiness and blindness.
Females infected with 7' gondii during pregnancy
develop spontaneous abortion or give child suffer from
hydrocephalus, mental retardation, blindness and deafness
(Zewdu et al., 2013; Dubey and Beattie, 1988). Previous
research in Egypt has evaluated the seroprevalence of 7.
gondii in humans, found that 2.9% in children (Bayoumy
etal.,2016).In the case of pregnant women in contact with
cats 20.4% (Hassanain et al., 2018), 47.1% by Hussein et
al. (2017). Moreover, Abdelbaset et al. (2020) found 30.2%
in pregnant women. N. caninum causes abortion and
encephalitis in many animals like cattle, sheep and goats
so it is misdiagnosed with 7 gondii. Recently, the zoonotic
effect of that parasite in humans considers opportunistic as
the estimation of V. caninum antibodies in human tissues
reveal low titer and the infection not proved (Dubey et al.,
2007; Calero et al., 2019). There is little published data
investigate the presence of anti- V. caninum antibody in
Egypt detected 1.85%in humans using ELISA methods
based on surface antigen 1 of N. caninum (Nc SAG1t)
(Ibrahim et al., 2009). Based on the recommendation of
the Centers for Disease Control and Prevention, U.S.A.
(https://www.cdc.gov/parasites/toxoplasmosis/prevent.
html) to avoid such zoonotic diseases, individuals should
follow these three main precautions: reduce risk from
food (thoroughly cook foods and washing well of fruits),
reduce risk from the environment and avoid direct contact
with the cat in pregnant women or immunocompromised
individuals.

CONCLUSIONS AND
RECOMMENDATIONS

The results of this study provide new insights into the
occurrence of toxoplasmosis and neosporosis in small
ruminants in the Luxor governorate. The seroprevalence
rates of 77 gondii infections observed in sheep and goats
in this study were relatively high and the incidence M.
caninum infection was recorded in sheep. This may indicate
an important role of goat and sheep in the transmission of
human toxoplasmosis and neosporosis in Egypt, given the
habit of eating undercooked grilled mutton. More studies
are needed to understand the high rates of these parasitic
infections in Egypt. This requires the application of more
effective strategies for resisting these types of infections on
farms in Egypt.
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